INTRODUCTION AND OBJECTIVES:
Regarding urethral reconstruction of urethral stricures we demonstrated in a previous shortterm pilot study that human urothelial cells (HUC) seeded on a bovine collagen cell carrier (CCC), used as a xenograft in minipigs is technically feasible for urethral reconstruction. The aim of this following study was to evaluate the use of CCC in a long-term animal model and to compare it with primary surgical reconstruction without CCC of the porcine urethra.
METHODS: Twelve male G€ ottingen minipigs with immunosuppression (cyclosporine A) were used for this study. Eight weeks after urethral stricture induction and protective vesicostomy animals were subdivided in a short-term group (4 pigs with HUC seeded CCC) and a long-term group (2 pigs with static HUC seeded CCC, 2 pigs with CCConly, 2 pigs with bioreactor cultivated dynamic HUC seeded CCC). As a control-group SHAM operated animals were selected (2 pigs without CCC and primary urethral reconstruction). HUC obtained from human benign ureteral tissue were stained by PKH26 before seeding on CCC. Follow-up timeframe was 2 and 4 weeks in the short-term group, 2 weeks in the sham operated group and 3 months in the long-term group. Hereafter animals were euthanized. Urethrography, histological assessment and immunofluorescence were performed.
RESULTS: Surgery was well tolerated and technically feasible in all 12 mini-pigs. In the final urethrography no remaining significant stricture could be detected in the long-term group. In contrast both SHAM operated pigs showed a persistent urographic urethral stricture in the final examination. A radiological extravasation was only found in short-term (3/4) and SHAM (1/2) animals but not in the long-term group. The final histological examination showed the CCC close to the previously suture-tagged operating area (range 0.5-1.2 mm). In case of HUC seeded CCC near porcine urothelium PKH26 positive areas were found even if partially detached from CCC. However, porcine urethra revealed intact urothelium in the long-term group expressing CK20, E-Cadherin and ZO-1 whereas 1 of 2 SHAM animals had a histologically discontinuous urethra.
CONCLUSIONS: Compared to the control-group with primary urethral reconstruction CCC with or without HUC seems to increase the stability of the reconstructed urethra and supports survival and growth of seeded urothelial cells leading to an intact regeneration of the urothelial tissue. Finally, this study demonstrates that CCC in minipigs is technically feasible showing promising results for further studies. METHODS: Autologous bladder epithelia obtained from 4 male dogs were cultured, expanded and seeded onto preconfigured acellular dermal matrix graft (ADMG) to construct tis-sue-engineered urethras. A 3-cm segment of anterior urethra was removed in 8 adult male canines. Urethroplasties were performed using ADMG seeded with urothelial cells in 4 animals in experimental group and with ADMG without cells in other 4 animals in the comparison group. Retrograde urethrography was performed at 6 months after surgery. Two animals were scarified from each group at 3, 6 months and grafts were harvested. We assessed the repairing effects by Hematoxylin and eosin (H&E), Masson's trichrome and immunohistochemistry staining.
RESULTS: The expanded urothelial cells showed good attachment to the ADMG. Canines in the experimental group survived until sacrifice. Urethrography after 6 months of gafting showed wide-caliber urethras without any sign of strictures. In contrast, urinary fistula occurred in 1 dog in the control group after 8 days of surgery, and other canines in this group also suffered from varying degrees of dysuria. Histologically, an epithelial cell layer surrounded by muscle fiber bundles was observed on the cell-seeded constructs at both 3 and 6 months postoperatively. In the control group, no urothelium or muscle could be detected at 3 months postoperatively. 6 months after surgery, formation of an epithelial cell layer occurred in the unseeded constructs, but with disorder structure in some regions and fewer muscle fibers. Furthermore, obvious scaring appears in two canines in this group, which might be attributed to severe inflammation and hyper-fibrosis. The epithelial and smooth muscle phenotypes were confirmed with antibodies to pancytokeratins AE1/AE3 and smooth muscleespecific desmin.
CONCLUSIONS: ADMG seeded with autologous urothelial cells could be an alternative tissue-engineering material for urethra reconstruction. METHODS: Among a cohort of over 1200 men having urethroplasty at our institution, we retrospectively identified 11 patients who had serum testosterone levels drawn within 2 years of surgery and who had tissue samples available. Low serum testosterone was defined as <280 ng/dl. Tissue samples were analyzed by immunohistochemistry to determine expression of androgen receptor (AR), TIE-2 (a downstream target of activated AR linking it to angiogenesis), and CD31 (to highlight vessels). Microscopic images were objectively evaluated for protein expression and vessel counts using Image J software.
RESULTS: We found a significant decrease of AR expression (1.11%HPF vs. 1.62, p¼0.016), TIE-2 expression (1.84%HPF vs. 3.08, p¼0.006), and vessel counts (44.47 vessels/HPF vs. 98.33, p¼0.004) in men with low serum testosterone. Expression levels of AR and TIE-2 were directly correlated to serum testosterone levels (rho 0.685, p¼0.029, and rho 0.773, p¼0.005, respectively). We did not find a difference in age, prior radiation, co-morbidities such as coronary artery disease or hypertension among patients with normal or low testosterone levels with the exception of higher body mass index in patients with low testosterone levels.
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